Methylglyoxal inhibits smooth muscle contraction in isolated blood vessels.
Methylglyoxal (MGO) is a metabolite of glucose. In addition to evidence that increased plasma MGO level is associated with diabetic vascular complications, recent studies demonstrated that MGO accumulated in vascular tissues of hypertensive animals. We hypothesized that MGO could directly affect vascular reactivity. To test the hypothesis, we examined effects of MGO on contraction of isolated blood vessels. Treatment of endothelium-denuded rat aorta with MGO (420 microM, 30 min) shifted the concentration-response curve for noradrenaline (NA: 1 nM-1 microM) to the right. The inhibitory effect was concentration-dependent (MGO: 42-420 microM). Indomethacin (10 microM) and cimetidine (30 microM) could not prevent the inhibitory effect of MGO. However, a non-selective K(+)-channel inhibitor, tetramethylammonium (10 mM), prevented it. Glibenclamide (3 microM), an ATP-sensitive K(+)-channel inhibitor or apamin (1 microM), a small conductance Ca(2+)-activated K(+)-channel inhibitor was ineffective, but iberiotoxin (100 nM), a large conductance Ca(2+)-activated K+ (BK(Ca))-channel inhibitor significantly prevented the effect of MGO. MGO (420 microM, 30 min) also inhibited the NA (1 nM-1 microM)-induced contraction in mesenteric artery. The present results indicate that MGO has an inhibitory effect on contractility of isolated blood vessel, which is mediated via opening smooth muscle BK(Ca) channel.